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This memoir presents a series of charts illustrating, by colored areas, the monthly and annual 
distribution of tracks of centres of barometric minima over North America, the north Atlantic, and 
Europe. The work necessarily offers only approximate results, and the combination of a greater 
number of years will probably change, more or less, the configuration of the areas of relative fre- 
quency as now charted. More extensive observations over the same territory might also sensibly 
affect the results for these same years, but it is hoped that these charts offer a good basis for ¢om- 
parative study, and suggest some important practical considerations. 

. The sources of information, and the character and extent of the subject matter, are summarized 
in the accompanying tables, Nos. I. and II. The original data was in general accepted without 
change or criticism, and may be divided into two classes: first, those in which the tracks of cen- 
tres of barometric minima are already projected, showing their progressive movement; second, those 
in which only the locations of areas of barometric minima are indicated by isobaric lines. 

For the first class the track projections were copied without alteration, upon blank charts for each 
month. In the second class the centres of depression were copied upon the monthly charts, and con- 
nected by lines representing the courses of the progressive movements of the storm-centre; both 
these classes of data were then combined to produce the monthly and annual averages. For the first 
class the authorities were as follows: 1st. Atlas des Tempétes, par H. Mohn, Directeur de L’Insti- 
tut Météorologique de Norvege; containing parts of the years 1867 and 1868. 2d. The United States 
Signal Service Monthly Weather Review, International Daily Bulletin, International Monthly 
Summary of simultaneous observations, and manuscript charts of tracks prepared by myself for Jan- 
uary to October, 1877, inclusive; containing storm-track charts for North America, the north Atlantic 
and Europe from January, 1877, to October, 1883. 3d. Synchronous Charts of the north Atlantie for 
August, 1873, by Capt. H. Toynbee, Marine Superintendent, London Meteorological Office, 1880. 
4th. Archiv der Deutschen Seewarte, III., Jahrgang, 1880, Ortsverinderungen der Barometrischen 
Minima; containing charts for the months of January, February, and March, 1878. 

For the second class -the authorities were the following: Ist. Atlas Des Mouvements Généraux 
de ’ Atmosphére, redige par L’Observatoire Impérial de Paris, U. LeVerrier, Directeur; containing 
daily isobaric charts from June, 1364, to December, 1865, inclusive. 2d. Cartes Synoptique Journal- 
iéres, embrassant L’Europe et le nord de L’Atlantique, construites par N. Hoffmeyer, Capitaine 
(Artillerie, Directeur de L’Institut Meteorologique Danois: containing daily charts from September, 
1873, to November, 1876, inclusive. 

In summarizing the data from the above sources of information, and arranging the material for 
the preparation of charts of mean frequency, the following plan was pursued: After preparing the 
successive monthly charts of storm-tracks, one hundred and thirty-four in all, for the fifteen years 
above enumerated, each ten degree square was subdivided into sixteen 2°.5 squares, as shown in the 
following diagram and numbered for convenience from one to sixteen. 


10° 


From the chart for each month the number of storms traversing each 2°.5 square was counted, 
crediting it with every storm which fairly crossed any portion of its area. 

The totals and averages of the whole series were thus determined for each 2°.5 square for each 
month of the year, and corresponding charts of averages were then prepared. In taking the monthly 
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means the totals for each 2°.5 square were divided by the number of individual months, giving equal 
weight to the earlier approximate and the recent complete charts. The averages for each square 
having been charted, isometric lines were drawn for a common difference of five-tenths. ‘ 

The mean annual chart was constructed by summing up the numbers for each 2°.5 square, as 
given on the twelve mean monthly charts, and drawing isometric lines for a common difference of 
three. 

In the selection and use of the data for the preparation of these charts, the principal object sought 
was the study of Atlantic storm-tracks, but as nearly one-half of the storms which occur enter the 
Atlantic from North America, and not a few reach Europe, it was considered important to chart 
storm-tracks for both of these land areas in conjunction with the ocean. This method not only dis- 
plays relative frequency, as between different portions of the ocean, but also between the ocean and 
the surrounding land areas, and gives due consideration to every storm in its entirety, from its devel- 
opment to its termination. 

In order to secure this mutual relation between the land and ocean areas, it seemed best to com- 
bine only those months for which storm-track charts were available, either for one land area and the 
ocean, or both land areas and the ocean, This plan necessitated the rejection of months for which 
there was at hand, for any month, storm-track data for only North America or Europe, and has 
resulted in producing a broken series of years and even broken years. 


5 5 . . « 5 ° _ 
The storm-track data rejected for causes above stated, is given in the following table: 
Date. Region of country, p Authority. 
+ | 
| | 

oan eae gay | / ee. 
March to December, 1866...........-0cs-+ssesensss Pecrc rec WULope sisecksisctszemeeeeteeeewte<t * | Bulletin International de Observatoire Imperial de Paris, 
January to December, 1567 = <cscalcawsnsveresvarsssecvearseslicncenanes do. * Do. 
January: to) Decem ber, 1868) .cseass saset ke -tecneas aeaadeeoHliteneatte * | Do. 
January to December, 1869... fe * | Do. 
January, to December, 187 Oic.asesnuuboalcesces iavecee teceal neceesans * | Do. 
December, 1870. oor 5 | Signal Service. 
June, 1871 .... seaftcenacses 9 | Do, 
January to September, 2 * | Bulletin International de Observatoire Imperial de Paris. 
January to December, 2 celueseeshad Son eC * Do. 
June, 1872.. ya 10 | Signal Service. 
OetOber; 1S72._- <2. scesocscn oat se seacelenaeseseeet spe ott ant tae eee Seren cena LC eceeee ae 13 Do. 
November, 18 ae 24 | Do. 
December, 187 97 | Do, 
January, 1873.. 12 | Do. 
February, 1873. 10. Do, 
March, 1 Do. 
April, 1873. 7 Do. 
May, 187: 10 | Do. 
June, 1873.. 10 | Do. 
July, 1873..... 31 Do. 
January to December, 1873 Pees, * | Bulletin International de Observatoire Imperial de Paris. 
January to December, 1874.........08 papi Keaasters * Do. 
January to December, 1875 5 5 * Do. 
January to December, 1876 peas Ojeaane * Do. 
December, 1876................ 15 | Signal Service. 
January to December, 18 a * | Bulletin International de Observatoire Imperial de Paris, 
January to December, 187 AE eee Me eet * Do. 
January to December, 1879 * Do. 
January to December, 1880 * Do. 
January to December, 188 * Do. 
September, JSS1........ 7 | Signal Service. 
October, 1881. 6 | Do. - 
November, 1881. 16 Do, 
December, 1881. 10 Do. 
January, 1882 14 Do. 
February, 1: ll Do. 
March, 10 Do. 
April, 1S 11 | Do, 
May, 1 4 | Do. 
June, 18 9 Do. 
July, 1882 6 Do. 
August, 188 10 Do. 
September, 188 4 Do. 

| 


* Tracks not projected, 


It is believed that this publication will in some degree prove of interest and value to navigators, 
inasmuch as its charts graphically illustrate the relative frequency of storms over the most. fre- 
quented portion of the north Atlantic. The present tables and charts are presented without discus- 
sion, and simply as a collection of facts made for further study by meteorologists and navigators. 

No attempt is made to account for or explain away any of the evident peculiarities of the distri- 
bution of storm frequency, since none of them seem to be improbable. 


Date. 


TOMNUBDY Ail Gi teen doatelteey <5 00 aos oussn AtsacuecenipeseatereMMaEARENGer divans coudaccsosec] 
January, 1868 .. 
January, TS74.. 
January, 1875.... 
January, 1876.. 
January, 1877.. 
January, 1878.. 
January, 1879.. 
January, 1880.. 
January, 181.. 
January, 1883.. 


February, 1865 
February, 1868 . 
February, 1874 
February, 1875 
February, 1876 
February, 1877 
February, 1878 
February, 1879. 
February, 1880 
February, 1881. 
MGUCURE HS VERS choses c.ntcdacvsdecwanee sate cc sors ade eee wBae Maan e Sw once iaiesesess 


MERPOR. VEGI: capacpsnrsspieieynsaastaats «none yore 
March, 1868 .. 
March, 1874 

March, 1875 

March, 1876.. 
March, 1877.. 
March, 1878.. 
March, 1879... 
March, 1880.. 
March, 1881... 
March, 1883... 


A PTELBSS .. 2.002. s-cogepeneetowenaewnsss se soree oe 


May, 1874 
May, 1875... 
May, 1876... 
May, 1877... 
May, 1878... 
May, 1879... 
May, 1880... 
May, 1881... 


nA ip DR Serene Jac oS eae 


MAING, LEI... ... ons den cdapanpaserauan 
June, 1865... 
June, 1874... 
June, 1875. 
June, 1876... 
June, 1877... 
June, 1878... 
June, 1879... 
June, 1880. 
June, 1881]. | 
RPE AGB O Aigtteas 2 +0---00 «sens savasaasdhasectec eee eee eee neces stad. coasckee 


July, 1865. 
July, 1874. 
July, 1875. 
July, 1876. 
July, 1877. 
July, 1878. 
July, 1879. 
July, 1880. 
July, 1881... 
July, 1883. 
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268 


261 


286. 


234 


234 
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August, 1864......... 


August, 1865.. 
~August, 1873.. 
August, 1874 
August, 187. 
August, 1876.. 
August, 1877.. 
August, 1878.. 
August, 1879.. 
August, 18S0.. 
August, 1881.. 
August, 1883... 


September, 1864. 
September, 1865 . 
September, 1873 . 
September, 1874. 
September, 1875. 
September, 1876 


September, 1877 .... 


September, 1878 . 
September, 1879 . 
September, 1880. 
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October, 1865 
October, 1873..... 
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October, 1875... 
October, 1876... 
October, 1877... 
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October, 1879... 
October, 1880... 
October, 1882... 
October, 1883...... 


November, 1864. 
November, 1865. 
November, 1867 
November, 1873. 
November, 1874 
November, 1875. 
November, 1876 
November, 1877 
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November, 1879. 
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November, 1882... 


December, 1864 ... 


December, 1865 
December, 1867 
December, 1873... 
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Storms beginning and ending 


June, 1864, 
July, 1864... 
August, 1864.. 
September, 1864 
October, 1864..... 
November, 1864.. 
December, 1864........- 
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January, 1865... 
February, 1865.. 
March, 1865... 
April, 1865 .. 
May, 1865.. 
June, 1865.. 
July, 1865. 
August, 1865 .. 
September, 1865 
“October, 1865.. 
November, 1865.. 
December, 1865.......0. 

PIVUNTAGL SY see oPtiavones csocho'us 
November, 1867......... 
December, 1867 


January, 1868.......c008 
February, 1868 .. 
March, 1868.... 
April, 1868 
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January, 1874 
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March, 1874.... 
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May, 1874... 
June, 1874.. 
July, 1874.... 
August, 1874.. 
September, 1874 
October, 1874 
November, 1874.. 
December, 1874 
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January, 1875. 
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March, 1875.... 
April, 1875 
May, 1875.. 
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January, 1876... 5 6 4 5 i 8. 8. and H.., | 
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March, 1876. 4 11 2 5 | 1 8. S.and H... 
April, 1876 8 | 6 3 1: a 8. S. and H... 
May, 1876... 3 9 3 4 9 8 8. and H... 
et aes f 8 jseseeeens Ef 5 | s S.S.and H...| + 42 | November, eepe hulys gee oe 11 
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August, 1876 .. 3 7 2 | 4| 7 | S. S.and H... | 
September, 1876 2 6) 2 3 | 7 s. S.and H...| 
October, 1876.. 4 5 5 2 5 5 8S. S.and H... : 
November, 1876......... 7 9 1 5) 11 8. S.and H... | 
SUA as evaksnnnt 48 78 24 | 42 92 
January, UST .0...500-3- 4 6 5 5 2 aa: 23 | S.S.and F... 
February, 1877.. 2 | 5] D | 5 1 1 19 | 8. S.and F...| 
March 187 4 6 4 | 2 | 4 4 1} 25|8.S.andF...| 
April, 1877 4 7 1 3 | 6 | 4 1 |) 26) S.'S.and F .:.| 
cate ae H 4 ; 2 | 5 6 1] 25|S8.S.andF.. 
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